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Abstract 


As the title, in this note I give distance formulas for every point 
on a conic section. The symbols S'A, SB, SC, S used are the Conway 
symbols of triangle ABC and a,b,c are the sides BC, CA, AB respectively. 


1 Basic parameters of a conic section 


For any two points D, E, we set up the following quantities: 


_, — (Sp+Sc)($4— DA) + SpDC? + ScDB? 
. 252 
_ (So + Sa)(Sp — DB?) + Sc DA? + $4DC? 
Ya = 252 
_ (Sa + Sp)(So — DC?) + S4DB? + SpDA? 
ioe 2,52 
_ (Sp + Sc)(Sa _ EA?) + SpEC? + ScEB? 
oS psc 
_ (Se+ 8a)(Se — EB?) + ScBA? + SBC? 
Ye = 992 
ieee (Sa + Sp)(Se _ EC?) + S,EB? + SpEA? 
7 257 


= LaLe(Ya2e — Ye2Za) , B = YaYe(ZaLe — ZeLa) , Y = Za%e(LaYe — LeYa) 


Let (C1) be the conic section passing through the five points A, B, C, D, E. 


We have the standard discriminant of (C) as: 


Dae te Hy) ete ta) 


The shape of (C) depends on the corresponding conditions in the table be- 
low: 


Conic Type Conditions 

Circle FeoH=Ca ep =a by 
Ellipse D0) 

Parabola Pav 

Hyperbola D>O0 

Rectangular hyperbola Saa+ Sph+ Soy =0 


The eccentricity of (C1) is: 


+ SpB + Scy7|+ J/S?D + (Sua +Sp8 + Soy)? 


2,/S?D + (Saa + SpB + Soy)? 
|S.4a 


1.1 For D40 


The semi-major and semi-minor axes of (C1) are: 


2laBr(|S.0 + SpB + Soy|+ /S°D + (Sao + Spf + Sov)”)| 
|D| 


The linear eccentricity of (C1) is: 


2y/laBy|/S2D + (S4a+ SpB4+ Soy)? 
|D| 


The semi-latus rectum of (C) is: 


2a87(|Saa + 58 + Sor = VS?D + (Saa + Sah + So7)”) 
Dy/2lo8(|Saa + Se8 + Sor| + VS?D + (Saw + Sef + Sc7)?)| 


The focal parameter of (C1) is: 


aBy(|\S4a+ Spb + Sey - J S?D + (S4a+ SpB + Scy)?) 
Dy/loB/S°D + (Saa + SeB + Sc? 


The center O, of (C)) is determined as follows: 


OA? = PAID + lB + 9 a))? + SpB2(—B + +a)? + Sov(B —7 +0)? 
c a =. De 

O.p? — Sa(P + By +4 — 6)’ + Sov(-7 + a + BY” + Saa’(y — a + BY? 
Cc a D2 

OC? Sc(D ya B= 7¥))? + S4a?(—a B vy)? SpB?(a —~Bt+ »)? 
Cc = De 


1.2 For D=0 
The focus F;, of parabola (C;) is: 


Big Sa(6 — 7)? + SpB? + Soy? 
* Ay/laBy(Saa t+ SB + Sc7) 
FB = Sp(y — a)? + Sey? + S40?| 
Ay/ aBy(S4a+ Spb + Scy) 
Sc(a— 8)? + Saa® + Sph?| 

FC = 
4,/\aBy(Saa+ SpB + Scy) 


The focal parameter and semi-latus rectum of (C;) are: 


ee | aby 
2 (S4a + Sp8 + Soy)3 


2 Parameterization 


Theorem 


In general case, any point F on (C,) is determined by the real number ¢ as 
follows: 

FA? = ((ygzat+b*ty — 7tB)?(a7t?(S?D + (S4a +Sp6+Sey)*)+txa(a* (yay - 
zaB) +.a7(b°(za(a+ B27) —yay) +e? (za8 — yal —28+7))) — (0° 0?) (B?za+ 
Cyq)c0) +23((ya+2a) (b?za+Cya)—a2yaza))) | (2(S2D +(Saa +Sp8+Soy)’)— 
t(a"(razaB + YazaB — LaYay — Yazay) + O(Layay + Caray — Caza — Yaract) + 


c? (raya + YazaQ — Laya — LazaB)) — Layaza)’, 


FB? = ((zatat Cta —a*ty)?(b7t?(S?D + (Saat+Sp8+Scy)?) +tya(b*(zaa- 
Lay) +b? (c?(ra(B+y—2a)— zga) +0? (ray — za(B-2y+a)))—(c? —a?)(Paxgt 
a®z4)B)+y3((zat2a)(Caata2z4)—b?zava))) | (2(S2D +(S4a+Sp6+Scy)”)— 
t(a?(raza8 + yazaB — 2aya'y — Ya2ay) + 0? (Layay + Lazay — LazaOl — Ya2acx) + 


c? (xayaa + Yaza — Vaya — LazaB)) — VaYaza)’, 


FC? = ((xgyjqt a7tB — b?ta)?(c7#?(S?D + (Saat+SpBt Soy)?) +tzq(ct(2g8 — 
ya) +0? (a?(ya(y+a—28) —aaB) +b? (yaa—ata(y—2a+8))) — (a? —b?)(a?yat 
b224)y)-+23((watya)(a2yatb224)—Cxaya))) | (#2(S?2D+(S4atSp8-+Sc7)?)— 
t(a?(razaB + yazaB — LaYa'y — Ya2ay) + 0? (Layay + Lazay — Lara — Yatacx) + 


c? (raya + Yaza — Layah — LazaB)) — LaYaza)* 


